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Instructions: (1) Figures to the righthand side indicate marks.
(2) Use of simple calculator is allowed.

1. (a) Define differentiation and its rules.

—4
b) fx) = :/(__16, x #16
= 8 N X =

Discuss the continuity x = 16

(c) Find out the value of the following (any two) :

) lim x2 L 4x +3
@) X—)l—2
x°-7x -8

L dm o x2—944x =27
i1 3
i x— \/x—3

lim 4 4
(i) x—0 +2_%

. im  (X=5)(x+4)
(V) x> 2x2 +7x+8
OR
(a) Explain the types of function with illustrations

(b) If f(x) = x%, then prove that

lim  f(x+4)—f(x—4)
x—0 X2 =24
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(c¢) Differentiate the following functions with respect to x (Any two) :
@) y = 3x* + 2x —

2. (a)
(b)

(b)

(c)

(b)

FC-11

(i1) y
(iii) y
v) vy

= log

= esz +8x-7

{eX3*x%}

1) (4x> — 3x + 5)

(x% +5x=7)

(x% —4x +3)

Prove that : P(AUB)=P(A)+P(B)-P(ANB)

There are 3 black and 2 white balls in a box. 2 balls are taken from
the box Rs. 36 is given for each white ball. What amount should be

charged for each black ball, so that the game is fair ?

(1) The probability that A and B witnesses speak truth are 0.6 and 0.3
respectively. If they agree to a statement, then find the probability

of the statement being true.

(2) Three dice are thrown. Find the probability of getting a total
of “15°.

OR

Prove that V (x) = E (x 2) - {E (x)} 2

For the following frequency distribution, find out the first four raw
moments, mean and variance.

X |21 22| 23| 24| 25
3171 9] 4] 2
The probability distribution of a random variable x is as follows :
X:| 3 6 7 8 9 10
p: {005 | p 0.3 4p 0.1 | 0.05
Find out (i) Value of p (i) E 2x = 3)

Obtain mean and variance of Poisson distribution.

(i) V (3x + 2).

6

4

6

4

The probability mass function of a poisson distribution is as follows: 4

P(x) = 3 O

X !
From that, obtain P (0 < x < 3)
(e™ = 0.0498)
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(c)

(a)
(b)
()

Six cubical dice are thrown for 729 times. If the even numbers

regarded as success, find expected frequencies of different number

of success. 6
OR

Describe the properties of binomial distribution. 4
Obtain mean of hypergeometric distribution OR binomial distribution. 4

(1) Assuming that half of the population is non-vegetarian, how
many investigators out of 200 will report that at least 7 persons
are non-vegetarian if each one of them takes a sample of 10
individuals ? 6
(i) If for a Poisson variate x, P (x = 3) = 5P (x = 5),
find P (0 < x < 3)

e™ = 0.1353
4. (a) Explain the components of decision theory. 4
(b) Find the best strategy by using EMV principle for the following pay
off matrix : 4
Strategy
Event Probability A A, A, A,
E, 0.40 10 30 20 40
E, 0.50 40 50 40 20
E, 0.10 30 60 30 10
(c) Determine the best strategy for the following pay-off matrix according
to (1) Maxi.-Min. principle (2) Maxi.-Maxi. principle (3) Laplace
principle (4) Horwich principle (where o = 0.6) 6
Strategy
Event A A, A, A,
S, 2 6 8 10
S, 5 3 0 6
S, 9 2 5 1
S, 4 6 5 10
OR
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(b)

()

(b)

(a)
(b)
(c)
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Explain the meaning of PERT and give its characteristics.

For on activity of a project the optimistic time is 5 hours, pessimistic
time is 12 hours and the most likely time is 10 hours. Find the
expected time of the activity.

Prepare a PERT-diagram for the following project and determine
critical path.

Activity 1-2 1-3 2-3 2-4 3-4 4-5
Time (hrs.) 10 5 8 12 6 4

For simple random sampling without replacement method prove that :

V@) = S0

3, 5, 8 9, 10 are the observations of a population. Verify the
following results by taking samples of size 2 units without
replacement :

(i) E@F =Y i) V() = Nl:ln-s%

Describe stratified random sampling.
State the characteristics of a good sample.

From the following, each stratum of 10% stratified random samples
are taken under the proportion allocation. Find the variance of
stratified mean and the population mean.

Stratum | No. of units Stratum mean | Stratum variance
1 200 40 4
2 100 45 1
3 300 50 9
4 400 20 10
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